Decreased expression and frequent allelic inactivation of the RUNX3 gene at 1p36 in human hepatocellular carcinoma.
Alteration in transforming growth factor-beta signaling pathway is one of the main causes of hepatocellular carcinoma (HCC). The human runt-related transcription factor 3 gene (RUNX3) is an important component of this pathway. RUNX3 locus 1p36 is commonly deleted in a variety of human cancers, including HCC. Therefore, we examined genetic and epigenetic alterations of RUNX3 in human HCC. Five HCC cell lines and 41 patients with HCC were investigated in this study. We examined the expression of RUNX3 mRNA, methylation status of RUNX3 promoter region, loss of heterozygosity (LOH) at 1p36, and mutation analysis. These results were compared with clinicopathological data. Promoter hypermethylation was detected in four (80%) of five HCC cell lines and 31 (75.6%) of 41 HCC tissues, confirmed by sequence of bisulfite-treated DNA. LOH was detected in 14 (37.8%) of 37 HCC. By comparison with clinicopathological data, hypermethylation was more common in hepatitis C virus antibody and formation of capsule-positive cases, and decrease of expression was correlated strongly with advanced stage and LOH-detected cases. Hypermethylation and LOH appear to be common mechanisms for inactivation of RUNX3 in HCC. Therefore, RUNX3 may be an important tumor suppressor gene related to hepatocarcinogenesis.